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(54) PRODUCTION OF SACCHARIDES 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a production method of sugar chain by utilizing an 
immobilized glycosyltransferase. 

SOLUTION: The sugar chain producing method contains the following processes. (1) 
transferring sugar residues of sugar nucleotides to the sugar residues of a primer which is a 
substance obtained by bonding sugar residues to side chains of a water soluble polymer 
through a linker containing selectively cleavable bonds, by contacting the primer with 
immobilized glycosyltransferase under the coexistence of the sugar nucleotide, (2) sugar 
chain extending process by transferring multiple sugar residues by repeating the process of 
(1), (3) a process removing by-product nucleotide or unreacted sugar nucleotide according to 
demand, and (4) liberation process liberating the extended sugar chain by selectively cleaving 
the cleavable bonding contained in the linker from the primer having extended sugar chains 
obtained by repeated cycles of the process of (1) to (3) affording multiple sugar residues to 
transfer and extend the sugar chain. 
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6~2 OOT/W^/V-S^fcriT/l^jri/WS, R^ tt^lg 
IS:5~l 9©T/i'^Wi'SSr^. ) 

(2) Xe (1) SrllHl4fcl42lH]£tlJI9SLT, « 
icw^SaS^SrKi^$■e^5 r t J; 9«NK4:»:gS*.5X 
(3) iK^SmjJjtr. ii|^Lfc>{^W3i-f-KS*fc 

(4) xs (1) ~ (3) ^wm. m'o'-&\^iiM. a 

-fr. K7'7'r-7-i9«l:©»«S*s#fiUfc;«-y 
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[0 0 0 4] )fi¥, Danishefsky btt^"; *-/WSr?IJIH 
•rSSI^roHtt^^&SrffiSgLrfc'*) (Science, 260. 1 

307 (1993)) . mtmm^rmii&jfi^v =''>/^mmi- 
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•5 (Carbohydr. Res., 124. 23 (1983). Carbohydr. Re 
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ct. Polym. . 22. 171(1994), Carbohydr. Res., 265, 1 
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[0 0 0 8] set-, C.-H. Wong?)HcT5/{l:'>y * 
TIH^l:4roSSri^^$-BrfcfcoSr:/"7-rv-i:U 
»l|ic1^B^SrfflV\ a-df*hy 

ffl-f*iSSra#U-CV^5(J. Ant Chem. Soc. 116, 113 

6 (1994)) . r(0:J^ft-Ct4^te^^JtZ^ll5 5%t?fe5o 
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(J. Am. Chem. Soc. 116. 11315 (1994)), 
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7)) o ^hK. J. Thieme>ttT 5 yyof/l/S/i) 

Sfl:t, :i-y =r»g-fi^^ro5pJfflSra*L•CV^5(Angew. 

Chem. Int. Ed. Engl. , 25, 1096 (1986)), V> 
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T'y'f^-tU «MGl^»?5liS:fflv\ ««Sr»:g$*fc 
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«1''>*S> »*L<«:. T^y/v«?, p<^i'y/w®. T^' 

*fci4rftf>wT^ y/i'^^fcrip'^' 
ftUfs/w, f^/wtryi^WiifdSfi^^^^ix 

•5. ^btil, y lf';^/V-TyU3-/K zKy 3:^U-:^:/y 
[0 0 2 51 *»eg^C*SV^T. *^tt:Ky-r-<Dffl!l«lt 

tt. -hiBTk^ttij^y-^-c^a^sisicifjji^fig^jtfcjK 

/WT^Kroi&^tt, -CONH2 

[0 0 2 6] :*:%|q^C*5V^T, mmiKWmWi^'^ 
t ^^^^rof^ffltc <t •) #g Lfc:^W^ y 3 

tlciD, titii«r7K^ttJKy-7-d^t,ilSi$-&5ri:i5S 

v^l±^7/^*y^4-cpgs^^-t?#5«l^^. SHttatTcSJS-eM 

9 5 K^y*-^-^*^roS5SglcJ:!)MSt?t5ilS^«s 

[0 0 2 7] mm}\cfiii^^mfi^^'^. 7=- 

*hy7'->yicJ;DSJ?WlcPB§-t-5wid5-C#5. * 
fc, o - y 3 iz-'v-- N - r i^yi'-fe y ^-r/w^/wr 5 k 

iciS■g■LT^^5¥llfc■5v^tt*y ='»Sr-t7 5 Kroite 
[0 0 2 8] ;*:^Mlc*3V>T, m^imm^^Wi^^'^ 
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[0 0 2 9] *^?q»i:iot'>T, ^^iit^V^-c 

[0 0 3 01 ^^m(ozr7y(^-ti. «^S«r*-r5- 
/SSCailX^E^bl?) S)SV>f4(IV)(^|S{bl8) -CS^ 
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[0 0 3 4] r2 (Dj^^se-a ocoT/v=^/^Si: ur 
9ax.fi. :;^-i5^^;v-S. Kxi^/^S. 3^ 

^^7^i//^S«^;55««^$ti> r/w^=:yvSt urn. 

mti:ifiim^^ti^o R^ <OK^IS2-2 0<Dr/U^rU 
vStLTtt. J^f-i^V-S. y^i^>'S> '^=^E^w>'S> 
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-^T^^wyg. ^y'fi^i^ym. ^rf^f^yuy 

[0 0 3 51 immXC^m-^^^^-fy^i^-h 
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(IV) (R* tt^ig|S:2~2 OcOT/W=3f-Ui^S< R® 
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[0 0 5 1] -/a^(V) Tv^/^ffifeSSt L 
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rtt. (Br) . (F) . h'Ji'our-tY- 

10 0 5 21 -lEt^m ■om^iximiti\Mti. eejisj: 

*S-CtS. flfj^tf, 2. 3, 4. e-T'h^-O-T-fe 

^/P^^^wn->yi.:/n5 KJ?'2. 3. 6, 2' , 3* , 
4' , 6" — ~«-7'^-o-T-fef'/W7^ K 

[0 0 5 3] -«;^(vi)-e^$ix5-fe!^>^^»fi. ^ 

R= ttffiSS^r^U, R« tt^^lS6~2 0ror>'l' 
h% N- (9-7/^;^-^s/^^f■/^3^^'>*■'^JJ?=i-'^) 

[0 0 5 41 ismmt±])>mmi¥<Dm^icm^^z 

<t<. ffiliftSii)?*^ (Br) <D#^tt, ii 

ifSrffli/^'SwtiJ-ct, (F) wli^(i«{t;^X 

(II) tffiifiwili^s s;/U3yfe>'«»^/N7/-fe>'«S 

ifSr, J-y ^'nnr-fe h'f ^v'-hSfO^&liBFa O 
Eta, by 7>'W;i-a^^V;^/W;j^Vtthy^f-/Wi/y 

<, ^i^tti^^ou^^y, 1, 2--:^^'^^^l^>'7i 

So 

[00561 R]t^wiAtt.mm\M<r>R^mcx 9 , a 

-7 0"t~l OOncStl^-efcSd^ KJC»::MU|S89 

®«rv''is*)<sta-ctT5o*ja*u\ -ty y^sss^^o 

r/i^S^^HF*^la■C, 9-7yU;i-U— y^p<^/^:^•*-> 
(0 0 5 71 -jia:a;(vii) -cjfsnsr^y^wr? m 



(00581 i>:lc. :i-y ='IISBi>oftSS©K^*t, 
tt*jRfl5i>«-^2, 3-S^^'nn-5, 6-5^VTy- 

p -'^yv'dry yfeSi^filBK-fe y AT v^^e'i'./i 
if(omtm-eiiSM-ti> :it\cx*). r y /I'Sfi* y !> A 
t b^f-i^ K*fc«:Wilkinson «i{|:-^:/n'<s:/l/S'^ 

(0 0 5 91 -«!:^(iv)-e^$jx5fi-&tt*y-=i'-tt. 
-«a:(viii)-c«* y 

(IX) T?^ $ H 5 7 a. ::i/Vr 7 - V'^^f^Sr® S ^fiiSE* 

itTtiiili^^-erfc^, «SISSrl!^*U, -«i:^(vil)-e 
(0 0 6 01 

({1:2 21 




(VIII) 



CH3 

(iC"?. R' . R^ isitPR^fi^n^tvaicu-c, r 

[0 0 6 1 1 
({t2 3l 

o 

H0-R'-N'\'NHR* (DO 



(0 0 6 21 

lfl:2 4l 

(00631 -«iC(vni)ic*3v^T, r>wwS!«»S*i 

[0 0 6 41 -9St^(.n)-cm^ti^7:^=^/^r7=^>m 

mm^. ^"p, R^ nfsassr^b, r^ itmm2~ 
2 0 r/w# u^ssr^-r, »»Stt-ii9:^(vi) t isiic« 

[0 0 6 51 :i<oi:^f£7 3i=.ji'T7~>m^Womi: 
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/I'Ty-l^e-t^ KDdfi/^dfi/yV/T? h\ N- (9- 
(0 0 6 61 ^S^*^^^!J :/K^*i:73:=/l'T7 = V 

[0 0 6 71 #e>*tfcfi^*/T-tt, iiflfr, 

a -7 h 5 7 -/i if ©ISSb^felJ: i 5 5 r t 
[00681 :^^m<om 1 Xgfi. TK^ttd^ U -^-OfiS 

[0 0 6 91 »5^;!'W:rf^KISi*)7'7'fv-S5>^'^ 

^ vm t «r^tf ttt®a«»[tf -e. 1 0 ~ 6 0 -c. 

L<tt2 0~4 O'CT?, 1~1 20^rfl$f*b<tt2~ 

[0 0 7 01 RJC£;a?«f'{Ctt!£JS(CJJ;;i:rr^JS:^!Sr 
ti-riT^-y^A, -y-Jr/K ^> 

[007 11 *:5IW-CllV^5«t5<^' KS(4, 11^ 

-5' -t;*y^*-N-T-fe5'/i'^^/'i'3f-5>. i>y-:^ 

-i?*;^/J>drv^n— yr/V>'-5* -v?*;i^*7 

fc5!?yi^V-5' -v'jj^;^*;<f7^' h-;^ (UDP- 
Ga 1) £Jl^1.|C. UDP-4 

h (UDP) , i^ry-yy-s' -i^*;^^*-^ (g 

DP) , v'^v'^-S' -*y*;^73:— h (CMP) 



(0 0 7 21 *«M-Cffll^51f^^B!^tt, H^t^ru:*- 
^ KS«rtS«#«:t LT?ilfflt?# 5 1 (Of fcHff J: < . 
mzfBt^^tl/£\,\ Z<DXo/£mmt\.XLe loir 

^mn. N-T•fe^/^^^y^3^^5>'|5^S9g, N-r 
[0 0 7 31 ±12 

flS^lfSIl!: J: 9 UJF®ft:$-&a?l5«», S»^-y>'V' 

(0 0 7 41 SflciUTtt, gf^Sr^'tiS-a-f #5t<0 

Mbx N-t Kn>>^;^^5^W5 K{l:<Cif(0}Stt^k«i 
[0 0 7 51 *5Segw^2XStt, IS (1) SrlEI* 
(0 0 7 61 3X^(4, £>iHc:j£ i:.T> gj^ 

[0 0 7 71 *^?«ro®4X@tt. XS (1) ~ (3) 

[0 0 7 81 -sa:^(i)-cs$*tsS-65sg^L 
fcy^'Cv-co^B-tt^ io~6o 

"C, »«L<«:20~40'CT, 1~7 2I^IW, »*t 

<(4 2~2 4^Pfl. -fey? K^^y ^ir^^-tirS 
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T-eHtei-a r t ic J: *) ?t5 iis-Ct 5. 
too 7 9J K^^y^-f— ^11, 

9 5 K^y*-*— t?J *>5V^«: ray K^^y 3*9 5 y 

[0080] :^^m<D-mmWimt. rrnxu^^ts^ 
(1) 7kStt'j<y-^-©ffli«K-i»sca)-ea*it5S 

-'^(E»$*5XS. (2) XS (1) SrllHl«fctt:2 

►)««S:#fi$-&.5xe, (3) !e:^sucj£?i:.-c, m±v 

5XS, *5j:i; (4) XS (1) ~ (3) Sr«?SlHl, II 

(008 1] *^MlC*JV^TfflV^S-fe7 5 KtUTfl, 
;^ 7 V ::^«SagK© @ fo o ;fc t> O jSS:il^-rixtf 

fltaSKi: t-C«:^^^8~2 4roia^«gJKS?. ^iS 

[0 0 8 21 Wx-li, ii-:^y-7x2^fv:^y^yd[i/-y 
(TIE{k2 5) , Nw</w5 v^f\^:^y ^^^''yy. N 
^ /-ta-i ;\>:^y ^y=t'y>'. N-:d-u:t'l'-'W;^7 

^>'=fv'v, N-y y u::*-'r/i';^7-f n-t 
7^/''f/^^7w v=^$^>', N-^^rTc'C/w^^t Kn 

N- y r/y-fen^/Wi^t KnxV7^' i^^^v'V, N 
-:tu:t-{/i-i^t yu::^y^y^'>y, N-y/^;*-'r 
^w-:?t Kny^7>f V=fi^:^, N-r9'^/'l'/^i^t Kn 
7.y ^"y^'yl/^ N-XxT n^/W7W^ h;^7-<>':^v' 

V, N-/'«yv/5 h-<>»w7-^ h;^7-< :^=^-»'iicif;JS*»f 

[00 8 3] 
[{k2 5l 



OH 

HO ''''Y^ u"^' 

[0 0 8 4] -«s:(iS-e^$H'5Sd5jg^Lfc:/7>r 

[0 0 8 5] 
[0 0 8 6] 

2-;><^/l— (3, 4, 6- hy-O-T-k^/W-l, 
2-v^x:^:¥->-a-D-^/l^^fc!^7y) - [2, 1- 

2-T-fehT^K-l, 3, 4, 6-xh7-0-r-fe 
^/u-2-'r:^=^^i^-D-:/yW3fc'7yi/K6. OgSr 
1, 2-:^^oDai^^/4 0ml l^:S;6^L. h y 

^ "f-jv^y ^);vv^)yuxj^^ >m (£JIT. TM 

SOTftB&rS) 3. 2mlSrJP;t. SCC-CT^W 

M;:n^/i/r ^i^l 0. 8m 1 ^JD;ifCo Sl^l^JSSr 

- ; h/i-^^- : mWt^^^y^ : h P :i^^/vr ^ > 

= 1 00:20 0:1) S^fflV^T @ W^Sr^BI @W 
m^^^ 0g#fCo 2-;^^/l— (3, 4, 
O-rir^/l^-l, 2-"i^7^:^=¥v^-a-D-:^^/V=il^ 

7/) - [2, 1-d] -2-^^-^:/yi^ttT^m& 

[0 0 8 7] 
[fk2 6l 




CH3 



[0088] ##gg2 
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9 6 g t 6— T^y- 1 -^^1^y-/^5. 2g5r^:/ 
-/P= 1 : 1 <0S^®jK4 0 m 1 

e^t Kn^y (gJlTEEDQtl^-r^) 9. 9 g $: 

[0089] 
Ub2 7l 




[00 90] ##gll3 



6-r ^y-^=^i//w-2 




K- 


3, 4, 6- 


hy-o-r-fe^/^-2 




/5- 





7 / Ko-g-^ 

#%0«l-e#fc2-y^yw- (3, 4, 
T-fe^/^-l. 2~i^X2i-^i/-a-D-://W3lf7 

y) - [2. 1-d] -2-5^=^1^:/y :^2. gegt 
yi^r^^/w) -6-r^y-i — '=^-^^y-/^7. i? 

g^i;^noai^^^3 5m nc^«?$-fr. 7 Ot:iC«^> 
«r;65bD-;<;>'7r — i 0-;^/i-2j^:^g6 (£iLT. CS 
A^l&-r^) ^pH2-'3Ji:;i^^-cAnx^o SO^m 

»ft ; ^oajI^/UA) T?@»i»2. 37gSr^Ufco 
/^^i^/U-2-r-fehr^ K-3, 4, 6- 

[0 0 9 1 1 
I{b2 8l 




[00 9 2] ##g!l4 



y:!t7:/D^^K3 0. OgSrl. 27U^mVcr 

y y e^A7K^?si s om i \mm\^. mtr^ y n>r/^ 

2 3. 2m 1 Srl Om 1 or Kn77i^ (&TT 
<ot^. pH8-9(C7S2>J:5(c4N7KS?fb':^hy 
j&5ib2^Mlij$Lybo »:v^•C. SJJ^fSJ- 1 N:Sg?Sr p H 

fiU. @W«^13, OgSr»;fco 6-T^yn^/UT^ 

[0 0 9 3] 
[^k2 9l 



CH2=CH-C0NH 
[0 0 9 4] ^^ms 




N- (6' -T^ y p^yi^r ^ /;^>^p>ryi^) :7x::^/w 

3, 4, 6-hy-0-7-fc^/W"2-x:^^>--g- 
D - ^/u J If 7 / 

yV/T7::^/W - 6 -T ^ / V/V— 2 -T h T ^ K 

-3, 4, 6- hy-o-r-fe^/w-2— r2^d^^i^-^ 

-D-i//^=»lf^y v'Kl . 5 gSr^ ^7-/1^4 0ml 
\zmi)^\^. 1 0%/^^i^^7^-j^^l 5 Omg^ifHx 

*^^MT. 5 0t:-C2^Ffl«^bfco mm^SWl 
U 5fK*:«flE«3libfco SS-!:##t«4-e#fc6-T 

^ y/ur^ K;3t7:7^p vg^o. 4 2 g^=^^/—/\^ :^y 

: i(om^mm\mmL. eedqo. ssg 

SrJ0^T^?t-e2 4^raSH$Lfco SJS?««:»EE«jffi 

-3. 4. 6- hy-0-T*fe'^/W-2-T:^=^v'-P 
- D - 1:^7 / KHTIB«jtS;S:^r'r 

[0 0 9 5] 

[{b3 0] 
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^OAc 



AcO- 



NHAc 



[0096] ##086 

N- (6' -T^ !J P^yi^T^yjfrT'P^ryW) :7j:=.yl/ 

#%«5-c#fcN- (6' -T^y nw'/^r5y;t;yn 

■fe:hr^K-3, 4, 6- h r 
5^:^t^iy-p-D-J//^=I If^yi^KS 9 Omg^TH 
F :^^y-/W=l : l(OS^SJ«2 0mllC»«IU 
b^i^Kl 6. 9mg«rinx.T. Sm'^2 

NHAc 




NHCO-CH-CH2 




5 0WX-8 (^?>^r^:«7/i.|fc5J) «:pH7jC)i-5*T 
SlfefiU SWfe4 1 3mgSr»fco N- (6' 

[0 0 9 71 



NHC0-CH-CH2 



[0098] #%W7 

N- (6' -r^^)xiy{)vr^jii^vi^)\d yoLZ^/v 
Ty^)\^-^-r^J^^\/)\^-2-r^ hr ^ K-2 



^vr% K-2-f^3^^i^-e-D-^/^3t'^/i^K 

1 5 Omg^v^^^>'W;^/^2^=^i/K (i^Tx DMSO^ 
BS-r^) -tUCTi^y/wr^ K6 7. 2m 

gS:;iclmncg?;&>Lyht(OSriO;tfco JBEv^T. N, 
N. N' , N' -'rVy:^'f'f\^=^^\^>'i^T%> 
T. TEMED^IIlSi-6) 14. 3uU iSfiSKT^-^ 



NHAc 



[0 10 0] ##g>j8 



;^l>iK8. 6mg*:J[ni:t. 5 0nc-e2 4 ^M^S'&S^^: 

7r'r^;/.i5';^G-2 5 (:7 r/w-ei/TthK) ^yJ^^^ 
^h^yy^— (^W)^] 1 OmMftg^r:/^:=^l>i^) 

^l:)S^3 8 0, 0 00) 2 0 2mg$r#yS:o #e>ttfc3K 

y-7-tfi(^N- (6' -T^ y o^/^r^/;3(77'p>r 

yU) y:ti:::^jVTy^/l^-6-T^y^^i^/^-2-T± 

hoito */c, #e>tifcjKy"^-coH-NMR;;^-<^ h 

[0 0 9 9] 
[{b3 2] 




I 

NHCO-CH 

I 

CH2 



[0 10 1] 
Ut3 3] 



fv : -<yifiy= 1 : 1 (om^mm 1 2 o m i {z.mm^'^ 

EEDQ13. 6si^XXf:^^^/i^r^yil. 
t;^^. h/l-^V-eilJe^L. S6^ifel2. 6 4g: 



o 



CgHi7 



HN 

[0 10 2] ##g!l9 
O- (2, 3, 6, 2' 



Y 

o 



5' 
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2K::i/^-&y i^:^-^^/wr ^ K4. 0 g Sri^^ n nai^ :^ 

4A8. Ogi:2. 3, 6. 2' . 3' . 4' , 6' - 
^T'^-O-T'fe^/^^^ hi^/l^yn^ Kl 2. 0 g 

3 2g$r#fco 0-(2, 3, 6, 2*, 3', 4', 

[0 10 3] 
[its 4] 

AcO^OAc O 



Y 

o 



[0 104] 1 0 

O- (2, 3, 6, 2' , 3' , 4' , 6' -^7^^- 
#%tPiJ9r#fcO- (2, 3, 6, 2' , 3* , 4* , 



S«iK«r5S«JL. SJSffiSrigffiSffiL. Btt«33. 4 2 
girnto O- (2. 3, 6. 2' , 3' , 4' . 6' 

[0 10 5] 

[<l:3 5l 

AcO^OAc O 
OAc NHj 

(Sitf. A c «:r •fef-zi-SSr^l-o ) 
[0 10 6] ##g8l 1 

O- (2, 3, 6, 2' , 3' , 4' , 6' -^7^^- 

y x2^/UT^y:^yn:yWt2 7 8mgi:EED 
Q3 7 lmg^:x.^ /--/U : ^y-^y^^l : 1 Ojii^S 
!SK4 Om 1 tCjiDjt. +5^^^^?-^:, ##{?»ll Q-^mcO 
- (2, 3, 6, 2' , 3' , 4* , 6* -^^^^-O 

-r-fe^yw) 7 ^ h i//v^ y f-zvr ^ k i . 14 

A : 7t^/-/W=l 0 0: 1) Bif^mi^ML 
fcc BW4&S:-ttfS^WH4>S:»ffi»«U BW«3l. 0 
6g*#ybo O- (2, 3, 6, 2' , 3* , 4' . 
6* -^T'^-O-T-fe^/V') 7^^v//^-N- (6- 
TiJ^ y n></pr^y) ;!(;7'n>f/i/'fey ^^r^-^^^ywr? k 

[0 10 7] 
[fb3 6] 



AcO^OAc 
AcO 



OAc 




(Si^f. ActtT-fe^yuSSr^l-o ) 
[0 108] ##glll 2 

##091 l-C#feO- (2, 3, 6, 2' . 3' . 

r^K400mgSrxh7t:Kn77y: 71^= 

1 : i<Dm^mm\mm^^. ':^^y»>A^ h^^i^K 



'NHCO-CH=CH2 



8 . 4 9 m g Sr^ni;t> ^^1"^ 2 ^KHKi$ Lito H*S!(0 
^-r:e-:^3SSl»«iDo we x 5 OW (^^^-Jr ^ 

2 7 0mgS:#;fco O-y^' hi^/v—N- (6-T^y 
n^yi^r^y) ;^;7'n>ryl^y V:*-^f'>'^T^ m. T 

[0 10 9] 
[{k3 7] 
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HO^OH 



OH HN^ ^ ^ ^ 



-NHCO~CH-CH2 



[0 1 1 01 ##081 3 

g ^T^ y/wr ^ K6 0. 2 Smg^DMSO : 7K = 

1 : 1 (om.'^mk\mm\^. temed 1 2 u i ^iass 



-2 5 (^r/i'-^^VTttSl!) iJyJ>.pxi'7V^yy^ — 

OOmg (^>^fl*)5 0 0, 0 0 0) Sr#fCo ^btti/t 

T:^/) ;?7>^n>r/V^y >-;d-i^^/i-T^ mStt. TIB 

[0 111] 
lfb3 8l 



HO 
HO 



O^OH O 




[0 112] 1 4 

CNB rStt{l:-fe:7r ^4 B {yrf^-^i^r^M) 
0. 5g4ri:!9. ImM HC 1 1 0 0 m 1 Sr 301^5^ 

m^mm (i/^-^ttK) 5u. ^^yv^^^-s' -e^^^;^ 

'^^:»yi7 V-:^ («TUDP-Ga I t^-n*) im 
M. N-T-fef"/W^yW3l^^ >^5inM. j£>fbvy:;Sf ^^2 
SmM^SiWa C 1 0. SMSr^tfO. lM2}^!>g8S 
(pH8. 0) 5ml4:*D;t. AX.'^-^t^^MZ 

ntb\.tz, A-fSyi7 v-TsW^mm^ 

i1^7.y^;v^--Q^m\.. 0 1, A-Hy^ Y-:^U 

w»m^m^f:.±.wmmsmv^^w\.fzo o. im 

Tr i s-HC \ (pH8. 0) 5ml ^M^. 

hVi;M.7i^mm»i^^'C^vm^U HJE^bpl. 4-;tf 
y^ h-:^e^a^^^UDP-Ga 1 linM*5j:U^fi^b 
•7>^;^f>^5mM^^tP2 5mM;<;av^;^Kig*fBl (pH 
7. 4) fpicisau 4t:T?«#L;/^o 

[0 113] ##0111 5 

B^^i^ g 2 . 3 - i^r/vmm^mm(Dmm 

CNB Tmmt±yr^—:^4B {yrJ^-^i^T^) 
0. 5gSr^9. ImM HC 1 1 0 0 m 1 S: 3 liltc^^ 

oi-MmMSr^ti^O. 1 M^Nl>^ig®iS (p H 8 . 
0) 5mlSrJll;t> 4*t;'T?— S-^d^lcSt 5 U^o 

H;£{l:a2, 3-vr>'W®?^^Pig^;^7^>^></v^^-- 

•C5S'JU a 2, 3-v/T/WS«K^»mSr^<±ISigW 



I 

NHCO-CH 

in, 

M 5 m 1 r acj^ Ufco ##0!l 1 4 t W^fl-)^^^. fifr 
a 2. 3-i/r/l-^^^g^^^v^^i^>'-5' 

y^;^4^-N-T-fe^/i-y-r7^:^g? (jejltcmp-n 

euActB&i-S) lmMSr-g'tp2 5mM*=ii;yUi6g 

(pH7. 4) ^iCgjJfU 4t:-C«#Llfco 
[0 114] #%0\l 1 6 

Bi:£^l::a2, 6 — >7/v»fe^a^^oi88t 

a 2. 3>>T/wKte1^a^^lU<oftfc!PJc:. yyhffFK 

6*a2, e-v^T/VKte^S^^O. SUSrfflVN, ## 

0111 5il^«<o::&ffi-caW^Sr^$!iL. 4t:'t?i^#L 
[0115] ^ife0yi 

##0a7-e#fcN- (T^ y n>r/WT^/;&7'n^>rV') 
7a::=.>'Ur7=^/l^-6 -T^y^=^v//^-2-T-t hT 
^ K-2-x5f=3|rv'-/3-D-i//^=«t^7/ v-K-Ti^^ 
y/WT^ K*fi:'g'^4 Omg. UDP-Gal32m 
g. WC^^I^^yX OmM. a-y^' hTyV'y^:/0. 
2 6mg/m 1 «:-&tp5 OmM HEPES (pH6. 
0) Im nc, ##0111 4t^#fcH^{k0 1. 4-:^5 
^ h-:^e5|^»*lm 1 Sr*D*.. 3 7\:-e4 S^MSiS 
^?-d:ybo SlS^^ jS^L^5>il{cJ:i9S;£fti3 1, A-iiy 

y^y^G-25 (^r/^-^VTitM) 

(«H(l=lf ; SOmM^^RrX^::^!?^) 

^^ifeilJ^^^^^KIU ajee:<fti-srtlcj:'9^^'t^3 
7mgS:#fco mbtifc^&^<DH-NMR:^-<^ h/w 
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OH NHAc 



HP^OH 
HO 



{^^^ A c ftr -t^/^S^^i-p ) 
[0 1171 %Mm2 

(D N - T -fe ^ y >r 7 ^ 



mg. CMP-Ne u Ac 3 Omg. 4^JfiL^ry^:/^>' 
lmg. 2fi^k-^y;3(/yi. 2mg. fr^S*r;u:*y 7 

(pH7. 4) 2mnc. ##^16'e#fc 
@;£fk; a 2 . 6 - ^yTfvmU^Wm 1 m 1 Sr*nx. 3 7 
t:-C7 2^raRjE&$-^ito S/SS. 3llfi«9li:l^«<7):& 



[0 1161 
[{k3 9l 




i£-e±^iK» 2 8 m g Sr^lto #e>tifc±^fe<7)H-NM 

/U) 73:;::/l/T7:^/W-6-r^y^=^£//^-2-T-fe: 

hT^ K-2-'r:^^iy-e-D-i/y^3fcr7yi^K« 
[0 1181 

[{1:4 01 



HOIK 
AcHN 




HO 
HO 



OH NHAc 



[0 1191 ^mms 

/l^T ^ K^fi-a^^ 3 0 m g . CMP-NeuAc3 0m 
g. '?i/jfiLttT/W:/^y8mg. ig>ft;-^>^:^>^l. 2m 
g, ff!^^>S*T/U';?7y >':^;^>^T^-i^2 0U^^tf 
5 0mM:*::3v^/^K-:^hy (pH7. 4) 2 

m 1 IC, 1 5 -C^yhH^^ka 2 , 3 -v^T/V-Ste 

1 m 1 ^^*P L. 3 7 t:-e 7 2 ^raS/S ^-^^/Slo 



NHCO-CH 



5 (yr^^-^i^r^) ^yj>.^'^^v^yy^- m 

\ 5 0mM^»T:/^^!>i».) (C± !?±^ifeS:5>fi 
U »JgS£«ir5rt(cj:t)^^fe2 7mg«:#fco » 

Lfco N-r-fe^/W>f9^>'g?:d5te»LfcjKy-^-tp 

<Do-7iJ' h-sz/i^-N- (6-Ti5^ y n-T/vT^y) ;^ 

[0 12 01 
[ft4 11 



HO II 
AcHN 



OH 

COOHHO^OH O 




(^^^. AcHT-tr^/i^SSr^i-o ) 
[0 12 11 llifegtJ4 



L 

l2-e#]t3EKy'7-2 Omg. a-^^^hyT'v'^' 



0. 6mgS:8 OmMhy (pH7. 
8. 0. lMifi{b:Jt7/UVl>i^'&^) 2mH;i^d>U 4 

0t:-e2 4«prasi£$'ti[::fco SiSiacSr'fe^r'T'y^J^G 
-2 5 (:7r/^'^vrttSS) ;it;yAiJ'n-r hi/7:7>r- 
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[0 12 2] 
l{b4 2] 



HOIM- 
AcHN^ 



HO 



[0 123] HiSfflS 




j2-e#fc3Ki;-v— 2 Omg, N-;^xTn>r/w;^ 
7^ V=f$/>5 Omg. by h:^CF-54S'20u 1 
-^tf 5 0mMiJ^:3:^/g^®|K (pH6. 0) 1 m HC, 
\;v^^±y\Y^'):^i—^0. OlUSrSSiPL. 3 

>/-/^:*=6 0 : 30 : S-Q^itl^tc^yrfy^ 



HO 
AcHN 



OH 

L-1>0H COOH HO^OH 



;^TH^-2 0 (T^r/^-^i^rtfcSa) :^yA^ ti-rh^y 
1 8 m g ^#ybo HPLC(C<t^ 

-a- (2-^3) ) y^ h->Ji--N-::^7'Ttiy(/u:^y 
^^'rfi/y-CfeSCtSrifiaL^fco 1-0- (N-r-fe 
:=^/^-a- (2-^3) ) 5^hi//V-N- 
;;^xr o ^ yp^^ 7 ^ :^ =^ v'>'JtTia8iiS;Sr^r't So 

[0 12 4] 

[fk4 3l 



OH 



^OH H^VCiTHas 



[EI®(Dfffl¥/j:|ft?gl 

[Ell] N- (6* -r^ y p>r/i^T^y;(;>^p^ 
/u) :7 3:n/wT7^/^-6-T5y^=^e//w-2-T-fe 

hT^ K-2-y^::e*dE^iX-j5-D-://U3lf7 7i/K- 



O 

[0 21 :^y^ mmmi) 
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imi] 
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[@2] 
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